Abstract-For the questions of obfuscation in Google earth
INTRODUCTION
We can find the regions are obfuscation in the remote sensing images of Google Earth web because of there are cloud and fog. The general methods for removing cloud and fog from the remote sensing images were the Method of Multi-optical Spectrum [1] , the Interpolation Method of Multiimage, the Fusion Method of Multi-source [2] , the Method of Homomorphic Filter [3, 4] , and the Removing Cloud Method from Single-image [5, 6] . Method of Multi-optical Spectrum was based on the sensitive band in the sensor to remove cloud and fog from remote sensing images. The Interpolation Method of Multi-image was based on many images in different time in same site to remove cloud and fog. The Fusion Method of Multi-source was based on the information of multi-sensor to remove cloud and fog. The Method of Homomorphic Filter was based on the model of intensity of illumination and reflectivity to remove cloud and fog. The result was the production of illumination and reflectivity. The process included FFT and high pass filter. The information in the dark regions was protruded. This paper was another new method after references [5] [6] . The new method was combination of the advanced multi-scale Retinex (AMSR) and the method of Homomorphic Filter to remove cloud and fog.
II. ADVANCED MULTI-SCALE RETINEX
The idea of Retinex was figured by E. Land on 30, December, 1963 in Ohio. The Retinex was combination of retina and cortex. The idea of Retinex was based on the intensity of incident light E and reflectance R, R E L ⋅ = . Where E decided the dynamic range for each pixel and R decided the inscape for images. The purpose of Retinex was to subtract the incident light in logarithmic domain. Because of the logarithmic domain was near the characteristics of the percipience ability of the eyes and the operation was very simple.
The Multi-scale Retinex expression was figured by D. J. Jobson, Z. Rahman, G. A. Woodell et al. [8] [9] [10] [11] [12] [13] 
Where, l=1, 2, 3 expressed red, green, and blue respectively. W n was weight for F n . F n was center / surrounding function
Where n σ was standard deviation in Guamanian function. A was normalization constant.
The interesting point was the multi-scale Retinex backed to single-scale Retinex when n=1 and W 1 =1.
The AMSR had two levels. The first one was the redundancy of the enhanced images had been considered. The enhanced images had been stretched with the k Multiples standard deviation near the average of brightness based on proper distributions. Another one was based on the characteristics of the cloud and fog. The regions were bright because there were cloud and fog in remote sensing images.
III. OBTAINING REMOTE SENSING IMAGES AND REMOVING CLOUD AND FOG FROM THEM
We can get many remote sensing images in those there are many regions are covered cloud and fog in remote sensing images from Google earth wet. The information in the regions could not be resolved and the images were shown as the first column in Table 1 . Image1 was covered by fog and cloud. Image2 and Image3 were covered by fog. Image4 was covered by cloud in a small region. For removing thin cloud and fog in Image1 the AMSR was used in three steps. The first step was to select the complementary color image of the original image and the bright regions of cloud and fog were turned to dark regions. The second step was to apply the method of the AMSR algorithm to enhance the information in dark region, and the range of k was from 1 to 3 with the step as 0.1. The last step was to select the complementary color image of the enhanced image by AMSR. The other three images shown in table 1 were enhanced as same method.
The criterion of information entropy was as the image quality criterion for four group's images of four original images. The maximum entropies for each group had been got. The maximum entropies were shown in table 2. The curves were shown in fig. 1(a) . The relation between the average entropy with k was shown in fig. 1(b) . The images of the maximum entropy for each group were shown in the second column in Table 1 .
The information entropy was defined [4] as
Where P i expressed the ratio of the pixel number of gray value was i to the whole pixel number. The new method was that the method of Homomorphic Filter was used for the remote sensing images enhanced by AMSR with maximum entropy. The parameter of Homomorphic Filter was choose in the range 0.9±0.1 and the handled remote sensing images were best because the entropy was larger than that of the remote sensing images enhanced by AMSR directly. The quadratic fitting curves of handled remote sensing images by new method were shown in Fig. 2 （a） Entropy ~ k for four images （b）Average entropy ~ k 
IV. CONCLUSION
For the remote sensing images from Image1 to Image4, The AMSR algorithm is good method for removing cloud and fog. The enhanced remote sensing images have maximum entropy with k= 1.6±0.5 and the thin cloud and fog can be removed. The new method is that the Homomorphic Filter can be used for the enhanced remote sensing images by AMSR with maximum entropy. The conclusion we can get the parameter n of Homomorphism Filter is in the range of 0.9±0.1. The remote sensing images handled by new method have larger entropy than the enhanced images by AMSR, such as 7.73 is larger than 7.30.
